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GENERAL 


A  trickling  filter  sewage  treatment  plant  was  built  in 
1915  in  the  Town  of  Burlington  on  Drury  Lane.     Sewage  was 
treated  by  this  process  until  1954-55  when  a  1.25  million 
gallon  per  day  activated  sludge  plant  was  constructedo  The 
new  plant  was  built  on  a  site  lying  immediately  to  the  north 
of  the  old  trickling  filter  plant  <, 

A  report  was  prepared  by  James  Fo  MacLaren  Associates  of 
Toronto  in  195^  concerning  sewage  collection  and  treatment. 
It  was  recommended  that  the  Drury  Lane  plant  be  enlarged  to 
2 o 5  million  gallons  per  day.     The  plant  was  enlarged  to  2,5 
MGD  for  complete  treatment  with  provision  for  primary  treatment 
only  for  flows  from  2,5  to  5oO  MGD„     The  Ontario  Water  Resources 
Commission  assumed  responsibility  for  the  operation  of  the  ex- 
panded plant  during  the  early  part  of  I96I0 

DESIGN  DATA 

The  2,5  MGD  water  pollution  control  plant  vras  designed  by 
James  F,  MacLaren  Associates  of  Toronto  and  constructed  by  Frid 
Construction o     Primary  treatment  is  provided  for  flows  up  to 
5eO  MGDo     The  plant  was  designed  to  give  complete  treatment  of 
sewage  having  a  BOD  and  suspended  solids  of  200  and  180  parts 
per  million  respectively  and  the  following  range  of  flows: 
Average  design  rate  of  flov;        ■=  2,5  MGD 

Maximum  hourly  rate  of  flow        -  5,0  MGD 

(Based  on  required  capacity  for  primary  settling,) 
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DESIGN  DATA  ^  Continued 

Maximum  monthly/  rate  of  flow  -  3.B  MGD 

(Based  on  required  capacity  for  secondary  settling.) 

PLANT  DESCRIPTION 

(1)  Inlet  Works 

Sewage  is  pumped  to  the  plant  and  enters  the  grit  channels 
through  one  inch  bar  screens »     The  velocity  of  flow  through  the 
channels  is  maintained  at  approximately  one  foot  per  second  by 
means  of  proportional  weirs  at  the  outlet  end.     Three  channels 
are  provided,  one  of  which  is  a  recent  addition^  and  the  capacity 
is  such  that  any  two  will  accept  a  flow  of  5oO  MGD.,     The  grit 
and  screenings  are  removed  manually  to  a  concrete  drain  pad  and 
then  trucked  awayo 

( 2 )  Primary  Sedimentation 

From  the  grit  channels  the  sewage  flows  by  gravity  to  an 
influent  channel  from  which  it  is  proportioned  between  two  primary 
tanks o     Normally,  the  flow  to  each  will  be  equal  but  stop  logs  are 
provided  so  that  either  tank  may  be  isolated. 

The  primary  tanks  are  both  of  the  rectangular  type,  each 
49o3  feet  in  length ,  1^.0  feet  wide  and  have  an  average  depth 
of  12.25  feeto     The  total  capacity  is  21,750  cubic  feet  (135^700 
gallons)  giving  a  retention  period  of  1*3  hours  at  design  flow. 
Sludge  is  moved  to  hoppers  continuously  by  flight  collectors 
incorporating  scum  removal  blades.     From  the  hoppers,  the 


collected  sludge  is  pumped  to  the  digesters  on  an  automatic  time 
cycle o     The  primary  tank  effluent  is  discharged  over  end  weirs. 
The  primary  tanks  are  part  of  the  old  plant,  no  additions  having 
been  made  during  the  recent  expansion  with  the  exception  of 
additional  adjustable  weirs. 

(3 )  Aeration  Section 

The  primary  effluent  flows  to  the  aeration  tanks  through  a 
channel  equipped  with  stop  gates  to  control  the  flow  proportion- 
ing.    Normally,  each  of  the  two  aeration  tanks  get  equal  flow, 
but  either  one  may  be  removed  from  service. 

Each  aeration  tank  is  320  feet  long,  iS  feet  wide  and  11  feet 
deep.     The  capacity  of  the  combined  aeration  tanks  is  y^^jOOO 
gallons  giving  a  retention  period  of  6.05  hours  at  design  flow. 

Air  supply  is  by  diffusers,  26S  2-tube  fine  assemblies  and 
S2  course  type.     The  blowers  are  housed  in  the  main  control 
building.     The  blowers  of  750  cubic  feet  per  minute  capacity  were 
in  the  old  plant  and  a  new  1500  cfm  blov/er  was  installed  during 
the  recent  expansion, 

(4)  Final  Sedimentation 

The  two  circular  final  tanks  were  built  as  part  of  the  ex- 
pansion program.     Each  is  50  feet  in  diameter  with  a  10,6  foot 
water  depth.     The  total  capacity  of  the  final  tanks  is  260,000 
gallons  giving  a  retention  period  of  2.5  hours  at  design  flow. 

Sludge  in  the  final  tanks  is  continuously  removed  by  "Rex 
Unitube  Tov/-Bro"  mechanisms  which  depend  on  hydro-static 
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pressure  on  a  rotating  header  pipe  to  effect  removal .  Each 
revolution  of  the  unit  cleans  the  entire  tank  bottom,  without 
having  to  move  the  sludge  to  a  central  hopper.     The  sludge  may- 
be returned  to  the  aeration  tank  as  seed  for  the  process  or  to 
the  primary  tanks  for  removal  to  the  digesters.     Pumping  of 
the  return  sludge  is  done  by  one  of  two  units,  each  having  a 
capacity  of  0.6$  MGD  against  a  total  head  of  2g  feet  at  full 
speedo     The  speed  and,  therefore,   the  rate  of  return  is  variable. 

The  final  effluent  flow  is  metered  and  chlorination  facili- 
ties are  provided.     The  effluent  is  also  used  in  the  flushing 
water  system  and  the  spray  system  for  foam  control  in  the  aera- 
tion tanks.     The  chlorinated  effluent  is  discharged  to  a  gravity 
sewer  leading  to  Lake  Ontario, 

( 5 )     Sludge  Digestion 

Two  stage  digestion  is  provided  for  the  solids  before 
eventual  disposal  by  tank  truck  to  nearby  farms. 

There  are  two  primary  digesters  with  a  total  capacity  of 
50,000  cubic  feet  and  one  secondary  digester  with  a  capacity 
of  2  5,000  cubic  feet. 

Prior  to  the  expansion  of  the  plant,  the  two  digesters 
now  used  as  primaries  were  used  as  one  primary  and  one  second- 
ary,    A  new  secondary  digester  was  built  and  the  two  existing 
tanks  were  converted  to  primary  digestion. 

All  three  tanks  are  heated  by  two  dual  fuel  P,F„T.  Heat 
Exchangers,  each  with  a  capacity  of  2  50,000  bot.u,  per  hour. 
The  temperature  of  the  sludge  is  thermostatically  controlled. 
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Pumps  are  provided  for  recirculation  of  the  sludge  and  may  be  also 
for  transfer  of  the  sludge  from  one  tank  to  another o  Sludge 
removal  or  transfer  is  accomplished  by  a  manually  operated 
positive  displacement  pumpo 

OPERATING  RESULTS 

( 1 )     Loadings  and  Removals 

Table  I  indicates  the  flows  encountered  at  the  plant.  The 
average  daily  flow  per  month  reached  a  maximum  of  3ol7  MGD 
during  November  and  a  minimum  of  lo97  MGD  during  January.  The 
average  daily  flow  for  the  year  was  2.44  million  gallons  which 
is  almost  equal  to  the  design  average  daily  flow  of  2„5  MGD. 
This  represents  a  21^  increase  in  the  average  daily  flow  as  com- 
pared with  I96I0     The  total  flow  for  the  year  was  S91o91  million 
gallons.     The  flows  at  the  plant  have  been  increasing  as  shown 
on  Graph  III.     The  aeration  section  has  been  overloaded  hydraulic- 
ally  at  least  one  day  per  month  as  indicated  by  the  line  repre- 
senting the  maximum  daily  flow  for  the  month.     The  average  daily 
flow  during  four  months  exceeded  the  aeration  section *s  hydraulic 
capacity  of  2.5  MGD.    The  total  flow  reaching  the  plant  exceeded 
the  above  maximum  figures  approximately  iSfo  of  the  time,  but  are 
not  recorded  since  only  the  flow  through  the  aeration  section  is 
measured . 

Graph  II  indicates  that  the  daily  flov/s  exceeded  the  design 
flow  (2.5  MGD)  47fo  of  the  time  and,  as  indicated  in  Table  I,  the 
aeration  section  was  bypassed  1,521  hours  of  the  time). 
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On  the  average,   55  tons  of  BOD  and  SO  tons  of  suspended 
solids  were  removed  per  month.,       Approximately  2,68  cubic  feet 
of  grit   (1,1  cubic  feet  per  million  gallons)  were  removed  daily. 

Graph  I  indicates  the  range  of  concentrations  of  BOD  and 
suspended  solids  in  the  raw  sewage,   primary  effluent  and  final 
effluent.     Eighty  percent  of  the  raw  sev/age  had  BOD  concentrations 
from  110  to  300  parts  per  million  and  concentrations  of  suspended 
solids  from  125  to  360  parts  per  million.     Primary  treatment  de= 
creased  the  strength  of  sewage  and  lessened  the  variations.  Eighty 
percent  of  the  BOD  and  suspended  solids  concentrations  in  the  pri- 
mary effluent  ranged  from  84  ppm  to  150  ppm  and  85  ppm  to  I60  ppm 
respectively. 

The  objectives  of  the  OWRC  with  respect  to  concentrations  of 
BOD  and  SS  in  the  final  effluent  were  exceeded  in  80^  of  the 
samples  taken.     However,  the  average  percent  reduction  through 
the  plant  was  S^fo  although,  as  indicated  above,   the  objectives 
for  final  effluent  quality  were  met  with  only  20%  of  the  samples. 
The  efficiency  of  the  treatment  process  v/ould  have  to  be  in-- 
creased  to  give  a  96%  reduction  if  the  Commission's  objectives 
are  to  be  met  most  of  the  time.     An  average  percent  reduction  of 
92  v/as  obtained  at  the  plant  until  the  last  three  months  of  the 
year.     The  percent  reduction  during  the  last  portion  of  the  year 
decreased  due  to  the  failure  of  the  blower. 
Summary 

The  concentrations  of  BOD  and  SS  were  representative  of  a 
normal  domestic  sewage  except  greater  variations  than  normal 
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were  experienced.     Several  samples  had  concentrations  above 
300  ppm  and  this  is  indicative  of  industrial  wastes. 

The  average  daily  flow  for  the  year  was  only  slightly 
less  than  the  design  flow  with  the  design  flow  being  exceeded 
inio  of  the  time  (Graph  II ) ,     Fluctuations  in  flow  cause  diffi- 
culties in  the  operation  of  the  plant  and  it  is  most  necessary 
that  surges  be  kept  to  a  minimum.     It  is  estimated  that  some  of 
the  daily  flows  approached  7  MGD  as  only  the  flow  obtaining 
complete  treatment  was  measured. 

The  heavy  flows  and  in  particular  surges  resulted  in  a 
treatment  efficiency  of  BS/^  rather  than  an  expected  efficiency 
of  from  90  to  955^0 

( 2)     Aeration  Section 

Table  III  indicates  the  loading  on  the  aeration  section. 
The  ratio  of  pounds  of  BOD  per  100  pounds  of  aeration  varied 
considerably  during  the  year  as  it  was  difficult  for  the 
operator  to  maintain  the  proper  ratio  due  to  flow  variations. 
The  best  results  were  obtained  during  the  month  of  September  at 
which  time  the  maximum  daily  flow  (Table  I)  was  3o01  MG  with 
the  average  being  2.09  MG.     A  94  and  97  percent  reduction  in 
BOD  and  S.S.  was  obtained  during  September. 

Some  experimentation  was  carried  out  during  August  with 
the  biosorption  and  sludge  reaeration  processes.     However,  due 
to  the  lack  of  facilities  for  handling  the  activated  sludge,  it 
v;as  decided  to  revert  to  the  conventional  process. 
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( 3 )     Sludge  Digestion 

Table  IV  indicates  the  volumes  of  raw  and  digested  sludge 
entering  and  leaving  the  digester  respectively o     Better  than 
average  concentration  of  solids  was  realized  in  the  digester 
during  the  year.     The  digested  sludge  on  the  average  was  concen- 
trated to  6,1  percent  as  compared  with  an  average  of  5  experi- 
enced at  other  similar  plants, 

PLANT  ADMINISTRATION 

Responsibility  for  the  operation  of  the  plant  rests  with 
the  Ontario  Water  Resources  Commission  through  the  Division  of 
Plant  Operations,     Operation  of  the  plant  was  carried  out  during 
the  year  by  a  chief  operator   (Mr,   J,  McNamara)  and  four  operators 
(Messrs.  Blazek,  Cunning,  Stinson  and  Carmichael), 

Mechanical  ai:id  electrical  technicians  are  available  from 
head  office  to  assist  the  plant  staff.     During  the  year,  lOS  man 
hours  v/ere  spent  at  the  plant  in  inspection  and  service  work 
by  the  head  office  technicians. 

Operation  of  the  plant  was  hindered  during  the  year  by  high 
and  fluctuating  flows.     The  operators  were,  however,  able  to  main- 
tain an  SS%  efficiency  vdth  respect  to  the  treatment  provided  by 
the  plant.     During  the  latter  part  of  the  year,  increased  concen- 
trations of  feathers  were  noted  in  the  raw  sewage.     This  condition 
at  times  threatened  to  develop  to  such  a  point  that  24  hour  super- 
vision could  have  been  required. 


One  of  the  air  blowers  at  the  plant  required  new  bearings 
during  the  latter  part  of  the  year.     The  blower  housing  was  dis- 
torted and  the  remaining  life  of  the  unit  is  rather  short.  Cost 
of  repairing  the  unit  was  estimated  to  be  almost  as  much  as  a 
nev/  blower.     The  blower  was  placed  in  service  and  it  is  expected 
that  it  will  operate  satisfactorily  until  the  new  Skyway  plant 
is  placed  in  operation. 

YEAR    MG  TREATED    TOTAL  COST     COST  PER        COST /LB  COST/LB 
 1000  GALS.     BOD  REMOVED    SS  REMOVED 

*196l         25B,6      $21,416.00  8.3?^  5o2^i  4o35^ 

1962         891.9       41,983.20  4.7  3.5  2.4 

The  plant  was  not  in  operation  for  a  full  year  and  costs  were 

based  on  the  period  from  August  to  December, 

RECOMMENDATIONS 

1,  The  plant  is  overloaded  hydraulically  much  of  the  time. 
However,  the  Skyway  Water  Pollution  Control  Plant  scheduled  for 
completion  during  I963  will  lessen  the  hydraulic  load.  Every 
effort  should  be  made  until  the  completion  of  the  new  plant  to 
maintain  a  flow  with  the  minimum  of  variations, 

2.  The  addition  of  feathers  to  the  sevjage  should  be  discouraged. 
Any  increase  in  the  amount  of  feathers  presently .received  at  the 
plant  could  necessitate  24  hour  supervision. 

3»     Further  consideration  should  be  given  to  the  possibility  of 
operating  the  plant  with  sludge  reaeration. 
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4.     The  blower  with  the  distorted  housing  is  expected  to  operate 
until  the  nev/  plant  is  completed.     It  is  possible  that  this  blower 
will  be  required  only  as  a  standby  at  that  time  and,  therefore,  it 
would  not  be  necessary  to  replace  it» 

OPERATING  EXPENSES  1962 
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Chemical 

3,200 

2,5^0,36 
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619.64 

General  Supplies 

1,600 

2,249o$l 

649.51 

Equipment 

goo 

638o7B 
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161.22 

Repair  and 

Maintenance 

600 

46o95 

+ 

553.05 

Sundry 

9,900 

5, 256,05 

+ 

4,643.95 

Water 

400 

144 • 43 

255.57 

$  48,000 

$  41,9^3-20 

6,016,80 

PAYROLL 

Estimate  -  $23,500        Actual  -  $21,926.51      Difference  -  $1,573.49 

A  surplus  of  $1,573  was  realized  in  payroll  due  to  an  expendi- 
ture of  only  $232,72  for  casual  labour  as  compared  with  an  estimate 
of  $1,152  and  due  to  no  pension  contributions  by  some  of  the  staff. 
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FUEL 

Estimate  -  $2,000  Actual  -  $597. 5^        Difference  -  $1,402,42 

At  the  beginning  of  1962,  the  digester  gas  production  was 
approximately  2,500  cubic  feet  per  day  and  it  was  necessary  to  use 
approximately  20  gallons  of  fuel  oil  per  day  for  heating.  However, 
gas  production  increased  quite  rapidly  so  that  by  the  beginning  of 
May  approximately  10,000  cubic  feet  per  day  were  produced  and  no 
fuel  oil  was  required  for  heating.     The  gas  production  levelled  off 
at  approximately  20,000  cubic  feet  per  day  and  fuel  oil  was  not 
required  during  the  latter  portion  of  the  year, 

POWER 

Estimate  -  $6,000  Actual  -  $^,543.03     Difference  -  $2,543.03 

The  increased  power  costs  have  resulted  from  increased  pumping 
and  aeration  which  has  been  necessitated  due  to  the  21^  increase 
in  average  daily  flow, 

CHEMICAL 

Estimate  -  $3,200  Actual  -  $2,5^0.36      Difference  -  $619.64 

The  chlorine  dosage  required  to  maintain  a  residual  was  not 
as  high  as  anticipated, 

GENERAL  SUPPLIES 

Estimate  ^  $1,600  Actual  -  $2,249.51        Difference  «  $649.51 

Many  of  the  items  recorded  under  general  supplies  v/ere  in 
reality  for  repair  and  maintenance.     The  estimate  for  both 


1 
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General  Supplies  and  Repair  and  Maintenance  was  $2,200  and  the 
actual  expenditures  under  these  two  headings  was  $2,296, 

EQUIPMENT 

Estimate  -  $S00  Actual  -  $63^.7^      Difference  -  $l6l.22 

REPAIR  &  MAINTENANCE 

Estimate  -  $600  Actual  -  $  46.95      Difference  -  $553.05 

Many  of  the  items  purchased  as  replacement  parts  appear 
under  General  Supplies « 

SUNDRY 

Estimate  -  $9,900      Actual  -  ^4^5, 256.05    Difference  -  $4,643.95 

Sludge  haulage  was  estimated  to  cost  $6,000  and  the  actual 
costs  were  $3,367.     This  difference  resulted  from  a  better  than 
average  concentration  of  the  solids  in  the  digester  and  from 
storage  in  the  digesters. 
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